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CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Application No. P2002-0083916, 
filed on December 26, 2002, which is hereby incorporated by reference as if fully set forth herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to an air conditioning system, and more particularly, 
to a combined ventilating and air conditioning system, capable of being operated as a 
dehumidifying device and ventilator in both an air cooling mode and an air heating mode. 
Background of the Related Art 

[0003] In general, an air conditioner set conditions on the air within a specific area, by 
adjusting temperature, humidity, air motion, and cleanliness of the air. 

[0004] For example, the air conditioner is similar to a heating and cooling system that 
cools or heats up the air in the interiors of a house, restaurant, library, or office. 

[0005] FIG. 1 is a schematic diagram of a heating and cooling system of an air 
conditioner of the related art. 

[0006] The construction and operational characteristics of the general heating and 
cooling system will be explained with reference to FIG. 1, followed by the problems with the 
system. 
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[0007] At first, the general hating and cooling system comprises a compressor 1, an 
refrigerant passage controller 2, an indoor heat exchanger 3, an outdoor heat exchanger 4, and an 
expansion device 5. In the vicinity of the outdoor heat exchanger 4, an outdoor blowing fan 4a is 
provided. Similarly, in the vicinity of the indoor heat exchanger 3, an indoor blowing fan 3a is 
provided. 

[0008] The above heating and cooling system guides refrigerants emitted from the 
compressor 1 by the motion controller 2 selectively to the indoor heat exchanger 3 or the outdoor 
heat exchanger 4, according to the mode of system operation. Typically, the refrigerant passage 
controller 2 comprises a four-port valve. 

[0009] Next, the operation of the heating and cooling system in an air cooling mode is 
explained. 

[0010] The compressed refrigerant at a high temperature and a high pressure in the 
compressor is led to the outdoor heat exchanger via the four-port valve, and condensed through 
heat exchange with outdoor air. The condensed refrigerant is then moved to the expansion 
device. 

[0011] In the expansion device, the refrigerant is expanded at a low temperature and a 
low pressure, and sent to the indoor heat exchanger, where the refrigerant absorbs the heat of the 
indoor air and is evaporated. This evaporated refrigerant is returned to the compressor. 

[0012] As the indoor blowing fan rotates, the indoor air passes through the indoor heat 
exchanger and is cooled therein. Then, the cooled air is emitted back to the interior, cooling the 
air in the indoor space to a designated temperature. 

[0013] The operation of the heating and cooling system in an air heating mode is now 
described. 
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[0014] The compressed refrigerant at a high temperature and a high pressure in the 
compressor is led to the indoor heat exchanger via the four-port valve, and condensed by 
releasing heat energy into the indoor air. The condensed refrigerant is then moved to the 
expansion device. 

[0015] The indoor air is heated up as it passes through the indoor heat exchanger, being 
guided by the indoor blowing fan. Later, the hot air is emitted back to the interior, heating up the 
air in the indoor space to a designated temperature. 

[0016] In the expansion device, the refrigerant is expanded at a low temperature and a 
low pressure, and sent to the outdoor heat exchanger, where the refrigerant absorbs the heat of 
the outdoor air, and it is returned to the compressor. 

[0017] Performing the above procedures in a cycle, a user can adjust the temperature of 
the indoor space, heating or cooling as desired. 

[0018] However, the general heating and cooling system has the following defects. 

[0019] First of all, since the heating and cooling processes by the general heating and 
cooling system are performed by repeatedly circulating the indoor air, with doors and windows 
shut down. Thus after a certain amount of time, the air of the interior gets dry and stuffy, so the 
user usually opens the window to ventilate indoor spaces. 

[0020] In so doing, that is, ventilating indoor spaces by emitting the indoor air to the 
outside, a lot of heat is lost and as the user turns on the system again after the ventilation, power 
consumption is sharply increased. 

[0021] To solve the foregoing problems and disadvantages, a heating and cooling system 
that is capable of heating, cooling and ventilating the air within indoor spaces, and reducing heat 
loss during the ventilation, is needed. 
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SUMMARY OF THE INVENTION 

[0022] Accordingly, the present invention is directed to a combined ventilating and air 
conditioning system that substantially obviates one or more problems due to limitations and 
disadvantages of the related art. 

[0023] An object of the present invention is to provide a combined ventilating and air 
conditioning system, capable of heating or cooling, and ventilating the air within a space, or 
exclusively ventilating indoor spaces. 

[0024] Another object of the present invention is to provide a combined ventilating and 
air conditioning system, capable of minimizing heat loss during the ventilation of indoor spaces. 

[0025] Still another object of the present invention is to provide a combined ventilating 
and air conditioning system mounted with a dehumidifying device capable of dehumidifying the 
air flown from the outside. 

[0026] Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be learned from practice of the 
invention. The objectives and other advantages of the invention may be realized and attained by 
the structure particularly pointed out in the written description and claims hereof as well as the 
appended drawings. 

[0027] To achieve these objects and other advantages and in accordance with the 
purpose of the invention, as embodied and broadly described herein, the combined ventilating 
and air conditioning system comprises: a combined ventilating and air conditioning system, 
comprising: a first air duct for guiding outdoor air to the indoor spaces, the first air duct being 
capable of opening and closing; a second air duct for guiding indoor air to outdoors, wherein the 
second air duct is capable of opening and closing and installed in such a manner that part of the 
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second air duct intersects with the first air duct; a third air duct for guiding the indoor air to the 
outdoors, the third air duct being capable of opening and closing; a regenerative heat exchanger, 
being provided in an intersection between the first and second air ducts, for exchanging heat 
between the indoor air and the outdoor air passing through the intersection; and blowing fans for 
controlling airflows, being provided in the first air duct, in the second air duct, and in the third 
air duct, respectively. 

[0028] Here, the air conditioner comprises: a compressor, a first heat exchanger and a 
second heat exchanger for heating or cooling indoor spaces, a refrigerant passage controller for 
guiding a refrigerant compressed by the compressor to the first or second heat exchanger 
according to a driving mode of the system, and an expansion device for expanding a high- 
temperature, high-pressure refrigerant, being provided between the first heat exchanger and the 
second heat exchanger. 

[0029] The compressor and the second heat exchanger are provided in the third air duct. 
More specifically, the second heat exchanger is provided nearby the third air duct through which 
the indoor air is discharged, and the first heat exchanger is provided nearby the first air duct 
through which the outdoor air is emitted from the first air duct to the indoor spaces. 

[0030] The driving modes of the air conditioning system comprise a first mode for 
cooling the indoor spaces being closed; a second mode for cooling and ventilating the indoor 
spaces; a third mode for heating the indoor spaces being closed; a fourth mode for heating and 
ventilating the indoor spaces; and a fifth mode only for ventilating the indoor spaces. 
The regenerative heat exchanger for minimizing heat loss during the ventilation process 
comprises a first channel through which an air from an outside via the first air duct passes and a 
second channel through which an air from the indoor spaces via the second air duct passes, the 
second channel being in contact with the first channel. 
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[0031] The outdoor air passing through the first channel of the regenerative heat 
exchanger exchanges heat with the indoor air passing through the second channel of the 
regenerative heat exchanger, thereby minimizing heat loss. 

[0032] To improve the efficiency of the heat exchange, the regenerative heat exchanger 
has a multi-layer structure wherein the first and second channels, made of aluminum with 
excellent heat conductivity, are layered alternately. 

[0033] Preferably, the combined ventilating and air conditioning system further 
comprises a dehumidifying device coated with a desiccant material for absorbing humidity from 
air flowing in the first air duct, and according to the displacement, for emitting the absorbed 
humidity to air flowing in the third air duct. 

[0034] Here, the third air duct is installed parallel with the first air duct, and silica gel, 
which is very hygroscopic, is preferably used as the desiccant material. 

[0035] Preferably, the combined ventilating and air conditioning system further 
comprises a reheater to be provided in the third air duct, to reheat the air discharged from the 
second heat exchanger to the dehumidifying device. 

[0036] The combined ventilating and air conditioning system with the above 
construction can be advantageously used for ventilating inside spaces whenever the heating or 
cooling system is in operation, for minimizing heat loss during the ventilation, and for 
dehumidifying outside air with a dehumidifying device in case the outside air is very humid. 

[0037] It is to be understood that both the foregoing general description and the 
following detailed description of the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as claimed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0038] The accompanying drawings, which are comprised to provide a further 

understanding of the invention and are incorporated in and constitute a part of this application, 

illustrate embodiment(s) of the invention and together with the description serve to explain the 

principle of the invention. In the drawings: 

[0039] FIG.l is a schematic diagram illustrating a general heating and cooling system 

according to a related art; 

[0040] FIG. 2 is a schematic diagram illustrating an air conditioning system according to 

the present invention; 

[0041] FIG. 3 is a schematic diagram illustrating an air conditioning system according to 
an exemplary embodiment of the present invention; 

[0042] FIG. 4A and FIG. 4B are detailed diagrams, respectively illustrating a 
regenerative heat exchanger according to an exemplary embodiment of the present invention; 

[0043] FIG. 5 is a perspective view of a dehumidifying device to which the present 
invention is applied; 

[0044] FIG. 6 diagrammatically illustrates an air motion state when the air conditioning 
system of FIG. 2 is exclusively in an air ventilating mode; and 

[0045] FIG. 7 is a schematic diagram illustrating an air conditioning system according to 
another exemplary embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0046] Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 
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[0047] For a better understanding of the present invention, the functions of an air 
conditioner are described. The air conditioner set conditions on the air within a specific area, by 
adjusting temperature, humidity, air motion, and cleanliness of the air. For example, the air 
conditioner is similar to a heating and cooling system that cools or heats up the air in the interiors 
of a house, restaurant, library, or office. 

[0048] The present invention provides an air conditioning system incorporating a 
ventilating function. The construction of the air conditioning system will discussed with 
reference to FIG. 2, and the operational procedure of another air conditioning system in a driving 
mode will be discussed with reference to FIG. 3. 

[0049] Referring to FIG. 2, the construction of the invention is first explained. 

[0050] The air conditioning system incorporating a ventilating function comprises an air 
conditioner 10 for heating and cooling air, a first air duct 20 for guiding outdoor air to the inside, 
the air duct being capable of opening and closing, a second air duct 30 for guiding indoor air to 
the outside, part of the second air duct intersecting with the first air duct and being capable of 
opening and closing, a third air duct 40 for guiding the indoor air to the outside, being capable of 
opening and closing, a regenerative heat exchanger 50 for exchanging heat between the indoor 
air and the outdoor air that pass through the intersection of the first and second air ducts 20 and 
30, and blowing fans 21,31, and 41 provided in the first air duct 20, the second air duct 30, and 
the third air duct 40, respectively. 

[0051] The air conditioner 10 comprises a compressor 11, first heat exchanger 13 for 
heating or cooling indoor spaces, a second heat exchanger 14, an refrigerant passage controller 
12 for guiding compressed refrigerants by the compressor to the first or second heat exchangers 
according to a driving mode of the system, and an expansion device 15 provided in-between the 
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first heat exchanger and the second heat exchanger for expanding a high-temperature, high- 
pressure refrigerant to a low-temperature, low-pressure state. 

[0052] The compressor 1 1 and the second heat exchanger 14 are provided in the third air 
duct 40, and the first heat exchanger 13 is provided in the first air duct 20. More preferably, the 
first heat exchanger is provided nearby an inlet of the first air duct 20, through which the outdoor 
air passes, and the second heat exchanger 14 is provided at an outlet of the third air duct 40, 
through which the outdoor air is emitted. 

[0053] When the compressor 1 1 is provided as discussed above, the air moving along the 
third air duct 40 cools the compressor 1 1, preventing the compressor from being overheated. 

[0054] On the other hand, the blowing fan 21 for the first air duct is called a first 
blowing fan, the blowing fan 3 1 for the second air duct is called a second blowing fan, and the 
blowing fan 41 for the third air duct is called a third blowing fan 41 . 

[0055] There are five different driving modes of the air conditioning system 
incorporating an air ventilating function: a first mode for cooling the indoor spaces while all 
doors and windows being shut, a second mode for cooling and ventilating the indoor spaces 
concurrently, a third mode for heating the indoor spaces while all doors and windows being shut, 
a fourth mode for heating and ventilating the indoor spaces concurrently, and a fifth mode only 
for ventilating the indoor spaces. 

[0056] The regenerative heat exchanger 50 for reducing heat loss during the ventilation 
comprises a first channel 5 1 through which the outdoor air from the outside moves along the first 
air duct 21, and a second channel 52 through which the indoor air from the inside moves along 
the second air duct 30, wherein the second channel 5 1 is provided close to the first channel 5 1 . 
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[0057] The outdoor air passing through the first channel 51 of the regenerative heat 
exchanger 50 exchanges heat with the indoor air passing through the second channel 52, thereby 
reducing heat loss. 

[0058] To improve heat exchange efficiency of the regenerative heat exchanger 50, the 
regenerative heat exchanger is constructed in such a manner than the first channel 51 and the 
second channel 52 across alternately in a zigzag form, and preferably it is composed of multi- 
layers. This is because the heat exchange area is increased, eventually increasing the efficiency 
of the regenerative heat exchanger. Moreover, the channels 51 and 52 are preferably made of 
materials having excellent heat conductivity, such as aluminum. 

[0059] As depicted in FIG. 4B, the second channel 520 can also be composed of a 
plurality of pipes that cross the first channel 510. That is, all possible embodiments can be 
utilized as long as they can maximize the heat exchange area of air flowing inside the first and 
third air ducts 20 and 40. 

[0060] The combined ventilating and air conditioning system absorbs humidity, namely 
desiccates, the air flowing inside the first air duct 20, and changing the position, further 
comprises a dehumidifying device coated with a desiccant material for emitting the absorbed 
humidity (moisture) to the air flowing in the third air duct 40. 

[0061] Here, the third air duct 30 is preferably installed parallel with the first air duct 20. 
As for the desiccant material, silica gel that is very hygroscopic is frequently used. 

[0062] Meanwhile, the dehumidifying device can be provided in the first air duct 20 only, 
desiccating the outdoor air passing through the first air duct. 

[0063] Preferably, the dehumidifying device is provided between the first heat 
exchanger 13 and the regenerative heat exchanger 50. This is because during the summer when 
the humidity is pretty high, the regenerative heat exchanger 50 lowers the temperature of hot, 
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humid air that passes through therein. Then the relative humidity of the air is increased, and the 
efficiency of the dehumidifying device 60 is improved. 

[0064] Conveniently, it is possible to make the dehumidifying device 60 run only when 
the humidity is pretty high. Also, it can be removable, so the user can attach or detach the 
dehumidifying device as necessary. 

[0065] The first blowing fan 21 and the second blowing fan 31 are provided in the inlet 
or the outlet of the regenerative heat exchanger 50, respectively. And the third blowing fan 41 
can be provided in the inlet or the outlet of the dehumidifying device 60. 

[0066] In general, electronic switches 22, 32 and 42 open or close each air duct in the 
combined ventilating and air conditioning system. 

[0067] The electronic switch 22 in the first air duct is provided indoor with respect to the 
regenerative heat exchanger 50, and more preferably, it is disposed between the regenerative heat 
exchanger 50 and the first heat exchanger 13. 

[0068] In like manner, the electronic switch 32 in the second air duct is provided indoor 
with respect to the regenerative heat exchanger 50, and the electronic switch 42 in the third air 
duct is provided indoor with respect to the second heat exchanger 14. 

[0069] The air conditioning system further comprises a ventilation duct 23 for leading 
the outdoor air directly into the interior, being connected to the air duct between the first blowing 
fan 21 and the first heat exchanger 13. In addition, a damper 25 is provided near the juncture of 
the ventilation duct 23 and the first air duct 20, rotating by hinges 24. The damper 25 closes or 
opens the ventilation duct 23 and the first air duct 20 according to the driving mode of the system. 

[0070] Described in the following is a combined ventilating and air conditioning system 
according to other exemplary embodiments, with reference to FIGs 3, 4 and 5. 
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[0071] Referring to FIG. 3, the combined ventilating and air conditioning system 
comprises an air conditioner 10, a first air duct 20, a second air duct 30, a third air duct 40, three 
blowing fans provided in each of the air duct, a regenerative heat exchange 50, a dehumidifying 
device 600, and a ventilation duct 230, in a similar manner as mentioned above,. 

[0072] Therefore, instead of explaining each component, only characteristic or 
additional construction of the system will now be discussed. 

[0073] At first, the first and second channels 51 and 52 of the regenerative heat 
exchanger 50 comprise zigzag-shaped plates 51a and 52b, respectively. As mentioned above, the 
channels are preferably made of materials with high heat conductivity, such as aluminum or 
copper. 

[0074] To be more specific, as shown in FIG. 4A, the rectangular first channel 51 and 
the second channel 52 are layered alternately, and comprise the zigzag shaped plates 51a and 52b 
therein. This type of structure is known to enlarge the heat exchange area between the outdoor 
air and the indoor air as they pass through the regenerative heat exchanger 50, consequently 
increasing the heat exchange efficiency thereof. 

[0075] Next, the dehumidifying device 600 comprises a axis that is installed side by side 
with the first and third air ducts 20 and 40, a plurality of blades 620 coated with a desiccant 
material, being radially extended out of the axis at regular intervals, and a rim 630 for 
encompassing the ends of the blades. 

[0076] The dehumidifying device runs when the humidity of the outdoor air is high, and 
a humidity sensor 800 measures outside humidity. 

[0077] To explain more about the dehumidifying device 600 with reference to FIG. 3 and 
FIG. 5, the dehumidifying device absorbs humidity in the air through the first air duct 20, and 
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rotates the air around the axis 610, and emits the humidity being collected into the air when the 
air passes through the third air duct 40. 

[0078] In general, the desiccant absorbs humidity in the air under a certain temperature, 
and emits the humidity to the outside when the temperature goes high. Typically used desiccant 
comprises silica gel or titanium silicate, each having the above properties. 

[0079] As illustrated in FIG. 3, the dehumidifying device is built in such a manner that 
almost half of the dehumidifying device 600 is exposed to the first air duct 20, and the other half 
is exposed to the third air duct 40. 

[0080] Both ends of the axis 610 are fastened to an opening of the juncture, to be rotated 
freely. The blades 620 are radially extended out of the axis 610, and air passages are formed in- 
between the blades 56b. The rim 630 covers the outside ends of the blades 620 in a circle. The 
dehumidifying device 600 is rotated by a driving device like a motor being connected to the axis 
610. 

[0081] To facilitate airflows in the first and third air ducts 20 and 40 more smoothly by 
the rotation of the dehumidifying device 600, a plurality of holes 640 are formed on the blades 
610. This is because the blades 620 are the ones that are in contact with the air passing through 
the first and third air ducts 40 the most. 

[0082] Although the blades often disturb the airflow as the dehumidifying device 600 
rotates, the plurality of air passing holes 640 on the blades result in counter-effect. Preferably, 
air passage holes are formed on the rim 630 as well, to come in contact with the humid air more 
effectively. 

[0083] As another way to make the blades 620 come in contact with the airflow more 
effectively, the cross-section of the juncture of the first air duct 20 and the third air duct 40 
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should be circular, just like the circumferential surface of the rim 630. In this manner, most of 
the air flows into the rim 630, and is reacted with the desiccant being applied to the blades 620. 

[0084] To optimize the dehumidifying function, each of the blades 620 has a 
predetermined width 650 in the direction of the airflows in the first and third air ducts 20 and 40. 
The width 650 is determined in consideration of the outdoor environment and the humidity of a 
place where the air conditioning system is supposed to be installed. For instance, if the air 
conditioning system should be installed in a very humid place, the width 650 of the blades 620 is 
increased so as to expand the contact area of the blades and air, thereby dehumidifying or 
desiccating the air more effectively. 

[0085] The operational principle involved in the dehumidifying process of the 
dehumidifying device 600 is now explained below. 

[0086] Particularly, the part of the dehumidifying device being exposed to the first air 
duct 20 absorbs humidity in the outdoor air. The humidity is then transferred to the air through 
the third air duct 40 by the rotation of the dehumidifying device 600, and emitted to the indoor 
air that moves along the third air duct 40. Later, the humidity and the indoor air are released to 
outdoors. In this way, it is possible to dehumidify or desiccate the air flowing into the indoor 
spaces. 

[0087] Sometimes the combined ventilating and air conditioning system further 
comprises a reheater 700 inside the third air duct 40, to reheat the air flowing into the 
dehumidifying device 600 from the second heat exchanger 14. The reheater 700 makes the 
emission of the humidity the dehumidifying device 600 absorbed more smoothly, by lowering 
the relative humidity of the indoor air being emitted to outdoors through the third air duct 40. 

[0088] Of course, what the reheater 700 does can be accomplished by the second heat 
exchanger 14 provided in the third air duct 40 and by the heat energy being generated from the 
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compressor 1 1 . However, the reheater 700 becomes very useful and convenient when the air 
conditioning system runs in the fourth mode. 

[0089] The first blowing fan 21 is preferably provided between the dehumidifying 
device 600 and the first heat exchanger 13. This is because the blowing fan 21 can be easily 
eroded by the relatively less humid outdoor air having passed through the dehumidifying device. 
Hence, the third blowing fan 41 is preferably provided between the dehumidifying device 600 
and the reheater 700. 

[0090] The operations of the combined ventilating and air conditioning system in each of 
the driving modes are explained. 

[0091] First of all, the operation of the combined ventilating and air conditioning system 
in the first mode is as follows. 

[0092] The first air duct 20, the second air duct 30, the third air duct 40, and the 
ventilation duct 230 are all shut down, and only the air conditioner 10 is in operation. Since the 
operational procedure involved in cooling the indoor spaces is pretty much identical with that of 
the general air conditioner, only a brief description thereof will be provided here. 

[0093] The refrigerant being compressed at a high temperature and a high pressure in the 
compressor is introduced to the second heat exchanger 14 by the refrigerant passage controller 
12, where the refrigerant undergoes a radiation process, and the refrigerant is expanded in the 
expansion device 15 at a low temperature and a low pressure. This low-temperature, low- 
pressure refrigerant absorbs heat from the air circulating the indoor spaces in the first heat 
exchanger 13, and is again sucked into the compressor. 

[0094] The operation of the combined ventilating and air conditioning system in the 
second mode is as follows. 
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[0095] The switches 22, 32 and 42 of each of the first air duct, the second air duct, and 
the third air duct are opened, and only the ventilation duct 230 is shut down. The blowing fans 
21, 31, 41 mounted on each of the air ducts start running. Then the outdoor air flows in the first 
air duct 20, and the indoor air flows in the second and third air ducts 30 and 40. 

[0096] The air conditioner 10 in the second mode operates similarly to the one in the 
first mode, except that the first heat exchanger 13 exchanges heat with the outdoor air emitted to 
the indoor spaces via the first air duct 20, and the second heat exchanger 14 exchanges heat with 
the indoor air guided to the third air duct 40. 

[0097] In the regenerative heat exchanger 50, the outdoor air flowing in the first air duct 
20 exchanges heat with the indoor air flowing in the second air duct 30, and so quickly cooled 
down. The outdoor air emitted from the regenerative heat exchanger 50 passes through the 
dehumidifying device 600, is cooled down through a heat exchange process in the first heat 
exchanger 13, and is emitted to the indoor spaces. 

[0098] The moisture the dehumidifying device 600 absorbed is discharged to the indoor 
air that is emitted to outdoors through the third air duct 40 by the rotation of the dehumidifying 
device. 

[0099] When the outdoor air is dry, the dehumidifying process will not be necessary, so 
the dehumidifying device 600 is turned off and the electronic switch 42 of the third air duct is 
closed. Thus the indoor air is emitted only through the second air duct 30. At this time, the 
second heat exchanger 30 is the one that exchanges heat with the outdoor air. 

[00100] The operation of the combined ventilating and air conditioning system in the 
third mode is as follows. 
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[00101] The first air duct 20, the second air duct 30, the third air duct 40, and the 
ventilation duct 230 are all shut down, and only the air conditioner 10 is in a driving mode. The 
process involved with heating the indoor spaces is opposite of the procedure in the first mode. 

[00102] That is, the refrigerant being compressed at a high temperature and a high 
pressure in the compressor 11 is transferred to the first heat exchanger 13 by the refrigerant 
passage controller 12, where the refrigerant undergoes a radiation process (to release the heat 
energy to the air circulating in the indoor spaces), and the refrigerant is expanded in the 
expansion device 15 at a low temperature and a low pressure. This low-temperature, low- 
pressure refrigerant absorbs heat from the outdoor air in the second heat exchanger 13, and is 
again sucked into the compressor 1 1 . 

[00103] The operation of the combined ventilating and air conditioning system in the 
fourth mode is as follows. 

[00104] The switches 22, 32 and 42 of each of the first air duct, the second air duct, and 
the third air duct are opened, and only the ventilation duct 230 is shut down. The blowing fans 
21,31,41 mounted on each of the air ducts start running. Then the outdoor air flows in the first 
air duct 20, and the indoor air flows in the second and third air ducts 30 and 40. 

[00105] The air conditioner 10 in this mode operates similarly to the one in the third 
mode, except that the first heat exchanger 1 3 exchanges heat with the outdoor air emitted to the 
indoor spaces via the first air duct 20, and the second heat exchanger 14 exchanges heat with the 
indoor air transferred to the third air duct 40. 

[00106] In the regenerative heat exchanger 50, the outdoor air flowing in the first air duct 
20 absorbs part of heat from the indoor air flowing in the second air duct 30, and so quickly 
warmed up. The outdoor air emitted from the regenerative heat exchanger 50 passes through the 
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dehumidifying device 600, where the outdoor air is dehumidified, and is emitted to the indoor 
spaces after going through a heat exchange process with the first heat exchanger 13. 

[00107] The moisture the dehumidifying device 600 absorbed is discharged to the indoor 
air that is emitted to outdoors through the third air duct 40 by the rotation of the dehumidifying 
device. The follow-up dehumidifying process is same with the one discussed before. However, 
in this mode, the air being transferred to the dehumidifying device via the third blowing fan 40 is 
heated up by the reheater 700. 

[00108] Operating the system in the fourth mode means that the temperature of the 
outdoor air is higher than that of the indoor air, so the dehumidifying process is not required in 
most cases. Thus the dehumidifying device 700 is turned off, and the electronic switch 42 of the 
third air duct is closed. In this case, the indoor air can be emitted only through the second air 
duct 30, and the second heat exchanger 14 is the one that exchanges heat with the outdoor air. 

[00109] Finally, the operation of the combined ventilating and air conditioning system in 
the fifth mode is as follows. 

[00110] First of all, the third blowing fan 41 stops running, and the electronic switch 42 is 
closed, and the air conditioner 10, the dehumidifying device 600, and the reheater 700 are turned 
off. As the first and second blowing fans 21 and 31 start rotating, the damper 250 mounted on 
the ventilation duct 230 shuts down the first air duct 20. 

[00111] As a result, the outdoor air is transferred to the indoor spaces via the first channel 
51 of the regenerative heat exchanger 50 and the ventilation duct 230. The indoor air is then 
emitted to outdoors via the second channel 52 of the regenerative heat exchanger 50. Since the 
outdoor air and the indoor air exchange heat with each other in the regenerative heat exchanger 
50, it is possible to reduce heat loss. 
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[00112] The fifth mode can be concurrently performed with the first through fourth 
modes discussed above, or independently. 

[00113] FIG. 7 is a schematic diagram illustrating an air conditioning system according to 
another exemplary embodiment of the present invention. The drawing shows just another 
possible example of the invention. 

[00114] In conclusion, the present invention can be advantageously used in many aspects. 

[00115] First, the combined ventilating and air conditioning system of the invention 
performs the ventilation process together with the heating or cooling process. Therefore, no 
matter how long the system runs, the indoor air does not easily get stuffy. 

[00116] Second, heat loss is substantially reduced because the air flown from the outside 
and the indoor air emitted to the outside through the first vent air path exchange heat with each 
other in the regenerative exchanger. 

[00117] Third, in a climate with high temperature and high humidity, the dehumidifying 
device desiccates the air from the outside, thereby providing dry and pleasant air to the indoor 
spaces. 

[00118] Fourth, the combined ventilating and air conditioning system of the invention can 
be used in ventilation mode only. In this case, it is also possible to prevent heat loss to a certain 
degree. 

[00119] Fifth, since the compressor is provided in the third air duct, it is no longer 
overheated due to the airflow. 

[00120] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of the 
inventions. Thus, it is intended that the present invention covers the modifications and variations 
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of this invention provided they come within the scope of the appended claims and their 
equivalents. 
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